On the Calculation of the Coefficient of Mutual Induction of a Circle and a Coaxial Helix, and of the Electromagnetic Force between a Helical Current and a Uniform Coaxial Circular Cylindrical Current Sheet" By J . V iria m u J ones, F.R.S. Received November 12,-Read December 9, 1897. § 1. Let M© be the coefficient of m utual induction of a circle and a portion of a coaxial helix, beginning in the plane of the circle and of helical angle ©. Then if M is the coefficient of m utual induction of the circle, and any portion of the helix for which the extreme points are determined by helical angles ®i and ©2, we have It will therefore be sufficient to show how to calculate M© for all values of 0 .
Let the equations to the circle and coaxial helix be Then it has been shown by the author* th a t M© may be expressed by the following series which is convergent if Hence we see th at the series is a recurring series. The relation above given between K m+1, Km , and Km_x m aterially facilitates the calculation of successive term s of the series. 
The elliptic integral of the th ird kind II is expressible by means of Legendre's formula* in term s of elliptic integrals of the first and second kind, complete and incomplete, and may so be calculated without difficulty.f § 5. P u ttin g as before it is shown th at 2 r where U dM dA da jlx
The m utual potential energy of a circular current and a uni form coaxial circular cylindrical current sheet (the current lines being in planes at rig h t angles to the axis) is identically the same as the m utual potential energy of the circular current and a coaxial helical current of the same radial and axial dimensions, beginning and ending in the ends of the sheet, if the current across a length of a generating line of the sheet equal to the pitch of the helix is equal to the helical current.
§ 7. The m utual potential energy of a helical current and a uniform coaxial circular cylindrical curren t sheet, or of two uniform coaxial circular cylindrical current sheets is expressible in term s of elliptic integrals.
§ 8. The electromagnetic force between a helical current and a uniform coaxial circular cylindrical current sheet is given by the formula In several previous communications* we have described the inves tigations made by us on the dielectric constants of various frozen organic bodies and electrolytes at very low tem peratures. In these researches we employed a method for the measurement of the dielectric constant which consisted in charging and discharging a condenser, having the given body as dielectric, through a galvano m eter 120 times in a second by means of a tuning-fork interrupter. D uring the past summer we have repeated some of these determina tions and used a different method of m easurem ent and a rather higher frequency. In the experiments here described we have adopted N ernst's method for the measurement of dielectric constants, using for this purpose the apparatus as arranged by Dr. Nernst which belongs to the Davy-Faraday Laboratory. The frequency of alterna tion employed was 350 or thereabouts, whereas in all our formerly described experiments w ith the galvanometer method it was 120.
The electrical details of the arrangement employed in Nernst s method are as follow s:-A W heatstone's bridge is formed (see diagram), two sides of which consist of variable resistances, Ri, R?> which are usually liquid resistances contained in (J -tubes. The other two sides of the bridge consist of two sliding condensers of variable capacity, Ci, C2, which are shunted by adjustable liquid resistances, R3, R 4. The bridge circuit contains a telephone, T, as detector. The alternating currents are furnished by an induction coil, L An experimental condenser, X, the dielectric of which can be made
